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(54) MULT1CLOCK PARALLEL PROCESSOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a multiclock parallel processor 
for reducing the processing time and power consumption by operating 
respective reconfigurable integrated circuits at the optimum clock 
frequency corresponding to writable or rewritable circuit configuration 
information. 

SOLUTION: This device is provided with a storage means 36 storing the 
optimum clock frequency for operation corresponding to the circuit 
configuration information, an instruction control means 37 for extracting 
the circuit configuration information from the storage means 36 
corresponding to the designation from the outside such as user, 
rewriting designated reconfigurable integrated circuits 32-35 and 
outputting the optimum clock frequency for operation corresponding to 
these reconfigurable integrated circuits as a control signal, and clock 
generating means 39 for operation for changing the rewritten 
reconfigurable integrated circuits into optimum clock frequency for 
operation corresponding to that control signal. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The storage means which memorized the optimal clock frequency for actuation corresponding to each 
of two or more circuitry information, While choosing the circuitry information on either of two or more circuitry 
information memorized by the above-mentioned storage means and writing in each of two or more integrated 
circuits which can be reconfigurated Extract the optimal clock frequency for actuation corresponding to each of 
the integrated circuit of these plurality which can be reconfigurated from the storage means, and it outputs as a 
control signal. While rewriting the integrated circuit which extracted the circuitry information on either of two or 
more circuitry information memorized by the storage means according to the assignment from the outside, and 
was specified and which can be reconfigurated The instruction control means which extracts the optimal clock 
frequency for actuation corresponding to the integrated circuit which can be reconfigurated from the storage 
means, and is outputted as a control signal, The multi-clock parallel processor equipped with a clock generation 
means for actuation to change into the clock for actuation of the optimal frequency the integrated circuit after 
rewriting which can be reconfigurated while supplying the clock for actuation of the optimal frequency for each 
of two or more above-mentioned integrated circuits which can be reconfigurated according to the control signal 
[Claim 2] The storage means which memorized the optimal clock frequency for actuation corresponding to two 
or more data and each of data width of face, While writing the data of either of two or more data memorized by 
the above-mentioned storage means according to the assignment from the outside in the integrated circuit 
which was extracted and specified and which can be reconfigurated The instruction control means which 
extracts the optimal clock frequency for actuation corresponding to the data width of face of the data from the 
storage means, and is outputted as a control signal, The multi-clock parallel processor according to claim 1 
characterized by having a clock generation means for actuation to change into the clock for actuation of the 
optimal frequency the integrated circuit after writing which can be reconfigurated, according to the control 
signal. 

[Claim 3] The multi-clock parallel processor according to claim 1 or 2 characterized by having the instruction 
control means which outputs the identifier of the integrated circuit which writes in or rewrites circuitry 
information, and which can be reconfigurated as a control signal, and a clock generation means for writing to 
supply the clock for writing to the integrated circuit which carries out the above-mentioned relevance according 
to the control signal, and which can be reconfigurated. 

[Claim 4] A multi-clock parallel processor given [ of claim 1 to the claims 3 characterized by having the 
instruction control means which outputs the identifier of the integrated circuit of these plurality which can be 
reconfigurated as a control signal when exchanging immediate data while / of plurality / integrated circuit / can 
be reconfigurated, and a clock generation means for data transfer to supply the clock for data transfer to the 
integrated circuit which carries out the above-mentioned relevance according to the control signal, and which 
can be reconfigurated ] in any 1 term. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the multi-clock parallel processor which carries out parallel 

processing of two or more integrated circuits which can be reconfigurated. 

[0002] 

[Description of the Prior Art] Integrated circuits which can be reconfigurated, such as FPGA (Field 
Programmable Gate Array) which uses SRAM etc. as a storage element, can be equipped with hardware-logical 
circuits, such as an AND circuit, a NAND circuit, and a flip-flop circuit, and the memory which memorizes the 
software-based circuitry information which shows connection of these logical circuits on 1 chip, and can rewrite 
an internal component circuit any number of times dynamically. Moreover, the optimal clock of operation is 
decided by circuitry information written in, and the integrated circuit which can be reconfigurated does not 
function as making it operate with a clock quicker than the optimal clock for actuation correctly. Generally, in 
the parallel processor carrying two or more such integrated circuits that can be reconfigurated, since supply of - 
clock is one line, when the circuitry information written in each integrated circuit which can be reconfigurated 
differs, it cannot use the optimal clock frequency for each integrated circuit which can be reconfigurated, and 
cannot be performed at a high speed. Moreover, when a certain integrated circuit which can be reconfigurated U 
performing rewriting of circuitry information, and exchange of data, other integrated circuits which can be 
reconfigurated cannot use the optimal clock frequency. Although it is not the integrated circuit which can be 
reconfigurated as shown below, the equipment which carries out parallel processing of two or more integrated 
circuits with two or more clocks for actuation with which frequencies differ is invented. 
[0003] Drawing 7 is the block diagram showing the conventional multi-clock parallel processor shown in JP,2- 
308356 A and is set to drawing. A clock generation means by which 1-4 generate a data processing unit, the 
clock for data processing which has the period from which 5 differs mutually, and the clock for memory access, 
A clock period change means to supply the clock for data processing and the clock for memory access by whict 
6 is generated from the clock generation means 5 according to directions of the clock period change directions 
means 8 to each data processing units 1-4 through the clock distribution means 7, and 9 The communications 
control means between units, 10 is a communications-executive means between units to output a control signal 
to the clock period change directions means 8 according to whether memory access is performed between data 
processing units 1-4. 

[0004] Next, actuation is explained. The communications-executive means 10 between units outputs the control 
signal which supplies the clock for data processing to each data processing units 1-4 to the clock period change 
directions means 8 ? when it is supervising whether memory access is performed between data processing units 
1-4 and memory access is not performed. The clock period change means 6 and the clock distribution means 7 
supply the clock for data processing generated from the clock generation means 5 to each data processing unit; 
1-4 according to directions of the clock period change directions means 8. Moreover, in the communications- 
executive means 10 between units, when memory access was performed between a data processing unit 1 and 
and it is supervised, the control signal which supplies the clock for memory access to data processing units 1 
and 3 is outputted to the clock period change directions means 8, and the control signal which supplies the cloc 
for data processing to data processing units 2 and 4 is outputted to the clock period change directions means 8 
The clock period change means 6 and the clock distribution means 7 supply the clock for memory access 
generated from the clock generation means 5 to data processing units 1 and 3 according to directions of the 
clock period change directions means 8, and supply the clock for data processing to data processing units 2 and 
4. Thus, the conventional multi-clock parallel processor shown in drawing 7 forms the clock which has two 
different periods to two or more data processing units 1-4, and supplies the clock for memory access to the 
data processing unit which performs memory access for the clock for data processing to the data processing 
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unit which performs instruction execution. 

[0005] Drawing 8 is the block diagram showing the conventional multi-clock parallel processor shown in JP,9- 
2231 8 A and is set to drawing. The register file of plurality [11 / 1 2 / a processor and J, the computing elemen* 
of plurality [ 13 ], When the clock control instruction has been recognized, 14 two or more cache memory and 1 
- The instruction decoder which outputs the hardware resources 12 for clock modification, i.e„ two or more 
register files, two or more computing elements 13, and two or more cache memory 14 and the clock frequency 
after modification as a control signal, 16 is a clock control circuit which changes the clock frequency supplied t< 
each hardware resources according to the control signal from the instruction decoder 15. 
[0006] Next actuation is explained. A clock control instruction which is made to fall or suspend the clock of 
hardware resources unnecessary to activation among two or more hardware resources is supplied to an 
instruction decoder 1 5. According to the clock control instruction, an instruction decoder 1 5 outputs 
unnecessary hardware resources and the clock frequency after the modification to activation as a control signa 
and changes the clock frequency supplied to the hardware resources which correspond according to the contro 
signal in the clock control circuit 1 6. Thus, with an instruction, the multi-clock parallel processor shown in 
drawing 8 makes activation fall or suspend the clock of unnecessary hardware resources, and supplies the same 
clock in hardware resources required for activation. 

[0007] Drawing 9 is the block diagram showing the conventional multi-clock parallel processor shown in JP,56- 
132625 A and, as for the clock generation circuit to which 21 supplies a bus interface and the clock frequency 
from which in a processor unit and 24 memory differs from 26 in a transmitter and 27 differs [ 22 and 25 / a 
DMA controller and 23 ], respectively in the processor unit 23 and memory 24, DMA controllers 22 and 25, and ; 
transmitter 26, and 28, a system bus and 29 are internal buses in drawing. 

[0008] Next, actuation is explained. The clock frequency which changes with clock generation circuits 27, 
respectively is supplied to two or more integrated circuits 23 with which working speeds differ, i.e., a processor 
unit, memory 24, DMA controllers 22 and 25, and a transmitter 26. Thus, the multi-clock parallel processor 
shown in drawing 9 fixes and supplies the optimal clock frequency for every integrated circuit to two or more 
integrated circuits with which working speeds differ. 
[0009] 

[Problem(s) to be Solved by the Invention] Although the technical contents shown in drawing 7 - drawing 9 do 
not relate to the integrated circuit which can be reconfigurated since the conventional multi-clock parallel 
processor is constituted as mentioned above, having considered the case where two or more data processing 
units 1-4 shown in drawing 7 , two or more hardware resources shown in drawing 8 , and two or more integratec 
circuits shown in drawing 9 were transposed to the integrated circuit which can be reconfigurated, the following 
technical problems occurred. With the technique of changing the frequency of the clock dynamically supplied by 
supervising memory access as shown in drawing 7 , since the contents of the circuitry information which is the 
information inside the integrated circuit which can be reconfigurated were not able to be supervised, the 
technical problem that the optimal clock frequency corresponding to circuitry information could not be supplied 
to each integrated circuit which can be reconfigurated occurred. Moreover, with the technique of changing the 
clock frequency supplied with an instruction as shown in drawing 8 , even when the circuitry information from 
which the optimal clock frequency differs with the data width of face treated with each integrated circuit which 
can be reconfigurated was written in, the technical problem that the optimal clock frequency corresponding to 
the data width of face transmitted could not be automatically supplied to each integrated circuit which can be 
reconfigurated occurred. Furthermore, with the technique which supplies a different clock frequency fixed to 
each integrated circuit as shown in drawing 9 , since it does not have the clock frequency which synchronized t 
each integrated circuit, when operating with the clock frequency from which an adjoining integrated circuit 
differs, direct communication could be carried out only to asynchronous, but the technical problem that 
effectiveness worsened occurred. Furthermore, with the technique shown in drawing 7 - drawing 9 , since the 
clock was supplied with one component even when it considers as the integrated circuit which can be 
reconfigurated, when circuitry was designed, the technical problem that it had to design according to the fixed 
clock occurred. Furthermore, with the technique shown in drawing 7 - drawing 9 , since it consisted of hardware 
which cannot reconfigurate a circuit even if it carries out a configuration change so that a clock may be supplie< 
with two or more components, it needed to design, after taking into consideration and verifying the clock for 
actuation, when designing each hardware. The design needed to be advanced from these reasons, considering 
both a circuit and the clock for actuation on the occasion of the design of a circuit, and technical problems, sue 
as becoming constraint of a circuit design, occurred. 

[001 0] It aims at obtaining the multi-clock parallel processor which reduces the processing time and power 
consumption by having made this invention in order to solve the above technical problems, writing it in, or 
operating each integrated circuit which can be reconfigurated with the optimal clock frequency according to the 
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circuitry information rewritten. 
[0011] 

[Means for Solving the Problem] The multr-ciock parallel processor concerning this invention While choosing the 
storage means which memorized the optimal clock frequency for actuation corresponding to circuitry 
information, and these circuitry information and writing in two or more integrated circuits which can be 
reconfigurated While rewriting the integrated circuit which outputted the optimal clock frequency for actuation 
corresponding to two or more integrated circuits which can be reconfigurated as a control signal, extracted 
circuitry information according to the assignment from the outside, and was specified and which can be 
reconfigurated While supplying the clock for actuation of the optimal frequency for two or more integrated 
circuits which can be reconfigurated according to the instruction control means which outputs the optimal clocl' 
frequency for actuation corresponding to the integrated circuit which can be reconfigurated as a control signal, 
and its control signal It has a clock generation means for actuation to change into the clock for actuation of the 
optimal frequency the integrated circuit after rewriting which can be reconfigurated. 

[0012] The multi-clock parallel processor concerning this invention While writing in the integrated circuit which 
extracted data and was specified as the storage means which memorized the optimal clock frequency for 
actuation corresponding to two or more data and data width of face according to the assignment from the 
outside and which can be reconfigurated It has the instruction control means which outputs the optimal clock 
frequency for actuation corresponding to the data width of face of the data as a control signal, and a clock 
generation means for actuation to change into the clock for actuation of the optimal frequency the integrated 
circuit after writing which can be reconfigurated according to the control signal. 

[0013] The multi-clock parallel processor concerning this invention is equipped with the instruction control 
means which outputs the identifier of the integrated circuit which writes in or rewrites circuitry information, and 
which can be reconfigurated as a control signal, and a clock generation means for writing to supply the clock for 
writing to the corresponding integrated circuit which can be reconfigurated according to that control signal. 
[0014] The multi-clock parallel processor concerning this invention is equipped with the instruction control 
means which outputs the identifier of two or more integrated circuits which can be reconfigurated which 
exchanges immediate data while [ of plurality / integrated circuit ] can be reconfigurated as a control signal, anc 
a clock generation means for data transfer to supply the clock for data transfer to the integrated circuit' which 
corresponds according to that control signal and which can be reconfigurated. 
[0015] 

[Embodiment of the Invention] Hereafter, one gestalt of implementation of this invention is explained. 
Gestalt 1. drawing 1 of operation is the block diagram showing the multi-clock parallel processor by the gestalt 
of implementation of this invention, it is integrated circuits which can be reconfigurated, such as FPGA (Field 
Programmable Gate Array) which 31 uses SRAM of plurality (it is four in illustration) etc. as a multi-clock parade 
processor, and 32-35 use as a storage element, in drawing, and the integrated circuits 32-35 which can be 
reconfigurated [ these ] are formed with the integrated circuit of one chip, respectively. The integrated circuits 
32-35 which can be reconfigurated [these ] can be equipped with hardware-logical circuits, such as an AND 
circuit a NAND circuit, and a flip-flop circuit, and the memory which memorizes the software-based circuitry 
information which shows connection of these logical circuits on 1 chip, and can rewrite an internal component 
circuit any number of times dynamically. 

[001 6] 36 is a storage means by which the table to which two or more circuitry information written in the 
integrated circuits 32-35 which can be reconfigurated, the data calculated with the integrated circuits 32-35 
which can be reconfigurated [ these ], and the circuitry information on these plurality and the optimal clock 
frequency for actuation were made to correspond was memorized. While 37 chooses the circuitry information or 
either of two or more circuitry information memorized by the storage means 36 at the time of starting of this 
multi-clock parallel processor 31 and writes it in each of the integrated circuits 32-35 which can be 
reconfigurated at it It is the instruction control means which writes the data to calculate in the integrated 
circuits 32-35 which can be reconfigurated, extracts the optimal clock frequency for actuation corresponding to 
each of the integrated circuits 32-35 which can be reconfigurated [ these ] from the table memorized by the 
storage means 36, and is outputted as a control signal. Moreover, this instruction control means 37 to change 
the circuitry of the integrated circuit of either of the integrated circuits 32-35 which can be reconfigurated 
which can be reconfigurated from the exteriors, such as a user While rewriting the integrated circuit which 
extracted the circuitry information on either of two or more circuitry information memorized by the storage 
means 36 according to the assignment from the outside, and was specified and which can be reconfigurated The 
data to calculate are written in the specified integrated circuit which can be reconfigurated, the optimal clock 
frequency for actuation corresponding to the integrated circuit which can be reconfigurated is extracted from 
the table memorized by the storage means 36, and it outputs as a control signal. A clock control means by whicl 
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38 controls the switch place of the control signal according to the control signal from the instruction control 
means 37, and 39 are a clock generation means for actuation to change into the clock for actuation of the 
optimal frequency the integrated circuit after rewriting which can be reconfigurated while supplying the clock fot 
actuation of the optimal frequency for each of the integrated circuits 32-35 which can be reconfigurated 
.according to the control signal from the clock control means 38. 

[0017] Drawing 2 is the block diagram showing the detail configuration of the clock generation means for 
actuation, and is set to drawing. Or multiplying is carried out a basic clock generation means to generate a cloc 
frequency with single 201. and the clock frequency, in which 202-205 were generated from the basic clock 
generation means 201 — dividing — The frequency of the clock for actuation which is a clock modification 
means to generate the clock for actuation of two or more kinds of different frequencies, and is generated from 
these clock modification means 202-205 It is set up according to the control signal inputted through the clock 
control means 38 from the instruction control means 37. 

[0018] Next actuation is explained. First at the time of starting of this multi-clock parallel processor 31 , the 
instruction control means 37 extracts the circuitry information initialized [from ] among two or more circuitry 
information memorized by the storage means 36 through the data line 104, respectively, and writes it in each of 
the integrated circuits 32-35 which can be reconfigurated through the data line 100. Moreover, the instruction 
control means 37 extracts the data to calculate from the storage means 36 through the data line 104, 
respectively, and writes them in the integrated circuits 32-35 which can be reconfigurated through the data line 
100. The integrated circuits 32-35 with which the circuitry information chosen by initial setting was written in 
and which can be reconfigurated connect the logical circuit inside each [ these ] integrated circuits 32-35 whicf 
can be reconfigurated according to these circuitry information, and become circuitry which has a function 
according to these circuitry information, and preparation of the operation of the data is made by holding the dat 
written in coincidence. Furthermore, the instruction control means 37 extracts the optimal clock frequency for 
actuation according to each circuitry information written in each of the integrated circuits 32-35 which can be 
reconfigurated through the data line 1 04 from the table memorized by the storage means 36, and outputs the 
control signal to which the identifier which shows each integrated circuits 32-35 which can be reconfigurated, 
and the identifier which shows the optimal clock frequency for actuation were made to correspond to a signal 
line 106. 

[0019] The clock control means 38 controls the switch place of the control signal according to the control signa 
from the instruction control means 37. In this case, a switch place is made into the signal-line 107 side to the 
clock generation means 39 for actuation. The clock generation means 39 for actuation is constituted as shown i 
drawing 2 . Each clock modification means 202-205 input the single clock frequency generated from the basic 
clock generation means 201 through the clock lines 206-209. Each [ these ] clock modification means 202-205 
the control signal inputted through the signal line 107 from the clock control means 38 — responding — a single 
clock frequency — dividing — or multiplying is carried out the integrated circuits 32-35 which can be 
reconfigurated are alike, respectively, and the clock for actuation of the optimal frequency is supplied through 
the clock lines 1 10—1 13. Thus, since the clock for actuation of the optimal frequency according to these circuitr 
information is supplied and the circuitry of each integrated circuits 32-35 which can be reconfigurated can 
calculate data synchronizing with the clock for actuation of the optimal frequency while the circuitry informatior 
and data which were initialized by each integrated circuits 32-35 which can be reconfigurated at the time of 
starting of this multi-clock parallel processor 31 are written in, the processing time and power consumption can 
be reduced. 

[0020] Next, the instruction control means 37 extracts the circuitry information according to the assignment 
from the outside of the circuitry information memorized by the storage means 36 through the data line 104 and 
rewrites the integrated circuit which was specified through the data line 100 and which can be reconfigurated to 
change the circuitry of the integrated circuit of either of the integrated circuits 32-35 which can be 
reconfigurated which can be reconfigurated from the exteriors, such as a user. Moreover, the instruction contro 
means 37 extracts the data to calculate from the storage means 36 through the data line 104, and rewrites the 
, integrated circuit which was specified through the data line 100 and -which can be reconfigurated. Thus, the 
circuitry of the specified integrated circuit which can be reconfigurated, and data are rewritten. Furthermore, th« 
instruction control means 37 outputs the control signal to which the identifier which extracts the optimal clock 
frequency for actuation according to the circuitry information which rewrote the specified integrated circuit 
which can be reconfigurated from the table memorized by the storage means 36 through the data line 104, and 
shows the specified integrated circuit which can be reconfigurated, and the identifier which shows the optimal 
clock frequency for actuation were made to correspond to a signal line 106. 

[0021] The clock control means 38 makes a switch place the signal-line 107 side to the clock generation means 

39 for actuation according to the control signal from the instruction control means 37. The clock modification 
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means of either of each clock modification means 202-205 of the clock generation means 39 for actuation 
supplies the clock for actuation of the optimal frequency for a single clock frequency to dividing or the 
integrated circuit which was specified by carrying out multiplying and which can be reconfigured through the 
clock lines 110-113 according to the control signal inputted through the signal line 107 from the clock control 
. means 38. Thus, it also sets to change the circuitry of the integrated circuit of either of the integrated circuits 
32-35 which can be reconfigurated which can be reconfigurated from the exteriors, such as a user. While being 
rewritten by the circuitry information and data of circuitry with which the integrated circuit by which modificatio 
assignment was carried out, and which can be reconfigurated was specified Since the clock for actuation of the 
optimal frequency according to the circuitry information by which modification assignment was carried out is 
supplied and the circuitry after modification of the integrated circuit which can be reconfigurated can calculate 
data synchronizing with the clock for actuation of the optimal frequency, the processing time and power 
consumption can be reduced. 

[0022] According to the gestalt 1 of this operation, at as mentioned above, the time of starting of this mufti- 
clock parallel processor 31 And it sets to change the circuitry of the integrated circuit of either of the integrate 
circuits 32-35 which can be reconfigurated which can be reconfigurated from the exteriors, such as a user. Writ 
in each integrated circuits 32-35 which can be reconfigurated, or the clock for actuation of the optimal 
frequency according to the rewritten circuitry information is supplied. Since the circuitry of each integrated 
circuits 32-35 which can be reconfigurated can calculate data synchronizing with the clock for actuation of the 
optimal frequency, it can reduce the processing time and power consumption. Moreover, since the frequency of 
the clock for actuation can be acflusted dynamically and can be supplied to two or more integrated circuits 32-3 
which can be reconfigurated, in case the design of the circuitry information and data written in the integrated 
circuit which can be reconfigurated is performed, it can design without being restrained by the frequency of the 
clock for actuation, and a design can be made easy. In addition, although circuitry information and data were 
written in all the integrated circuits 32-35 that can be reconfigurated at the time of starting of the multi-clock 
parallel processor 31, you may make it write circuitry information and data in the integrated circuit of arbitrator 
which can be reconfigurated with the gestalt 1 of this operation according to initial setting. Moreover, when ther 
is no need according to circuitry, it is not necessary to write in data. Furthermore, although the gestalt 1 of this 
operation explained the processing performed to one integrated circuit which can be reconfigurated at the time 
of modification of the circuitry of the integrated circuit which can be reconfigurated, a change of the circuitry o1 
the integrated circuit which can be reconfigurated may be made to coincidence to two or more integrated 
circuits which can be reconfigurated. 

[0023] Gestalt 2. drawing 3 of operation is the conceptual diagram showing the table to which the data width of 
face by the gestalt 2 of implementation of this invention and the optimal clock frequency for actuation were 
made to correspond, and this table is memorized by the storage means 36. In the block diagram showing the 
multi-clock parallel processor shown in drawing 1 moreover, the instruction control means 37 [ when changing 
the circuitry of either of the integrated circuits 32-35 which can be reconfigurated according to the assignment 
from the outside, such as a user ] The data width of fac$ of the data rewritten by the specified integrated circu 
which can be reconfigurated is supervised, and it has the function which extracts the optimal clock frequency fc 
actuation corresponding to the data width of face rewritten from the table memorized by the storage means 36, 
and is outputted as a control signal. Other configurations are the same as that of the gestalt 1 of operation. 
[0024] Next actuation is explained. The gestalt 2 of this operation supplies the optimal clock frequency 
according to the data width of face of the data transmitted to the integrated circuit which can be reconfiguratec 
to rewrite. Drawing 4 is the block diagram showing a 32-bit adder, and, for a full adder, A [0] - A [31], B [0] - B 
[31], a 1-bit input, S [0] - S [31] are [ 400-431 / a carry input and CO of the output of 1 bit and CI ] carry 
outputs respectively in drawing. Each full adders 400-431 will tell it to a high order bit, if addition with two input 
signals and carry input signals is performed and carry occurs. As shown in the gestalt 1 of operation, to carry 
out the circuitry of the 32-bit adder as shown in drawing 4 to the integrated circuit which can be reconfiguratec 
in initial setting, and rewrite the written-in 32-bit adder to a 16-bit adder after that Although the technique of 
extracting the circuitry information on a 16-bit adder from the storage means 36, and rewriting the integrated 
circuit which can be reconfigurated using the circuitry information may be used There is also technique as whicl 
a 32-bit adder is operated as a 16-bit adder by rewriting the data width of face of data to the data which have 
data width of face of 1 6 bits from data width of face of 32 bits, using the circuitry of the 32-bit adder written in 
the integrated circuit which can be reconfigurated as it is. However, by the technique as which a 32-bit adder is 
operated as a 16-bit adder, in the time of performing a 32-bit input to a 32-bit adder, and the time of performin. 
a 1 6-bit input the optimal clocks for actuation will differ and the processing time and power consumption will 
increase compared with the time of performing a 16-bit input to a 16-bit adder from the difference in data widtt 
of face, the delay value from an input to an output etc. 
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' [0025] The table to which data width of face as beforehand shown in the storage means 36 at drawing 3 , and 
the optimal clock frequency for actuation were made to correspond is made to memorize. Therefore, by the 
instruction control means 37 When the data width of face of data is supervised and what was data width of face 
of 32 bits at the beginning is changed into 1 6 bits, the optimal clock frequency for actuation corresponding to 
the data width of face of 16 bits is extracted from the table memorized by the storage means 36. The control 
signal to which the identifier which shows the specified integrated circuit which can be reconfigurated, and the 
identifier which shows the optimal clock frequency for actuation were made to correspond is outputted to a 
signal line 106. Actuation of the future clock control means 38 and the clock generation means 39 for actuation 
is the same as that of the gestalt 1 of operation. 

[0026] As mentioned above, since the optimal clock frequency for actuation can be supplied to the integrated 
circuit which can be reconfigurated from the data width of face of the data after that modification and the 
circuitry of that integrated circuit that can be reconfigurated can calculate data synchronizing with the clock foi 
actuation of the optimal frequency when according to the gestalt 2 of this operation using the already written-ir 
circuitry as it is in the case of modification of circuitry and changing only data at it, the processing time and 
power consumption can be reduced. In addition, even if data are changed, when there is no modification in data 
width of face, it is not necessary to change the optimal clock frequency for actuation. 

[0027] In the block diagram showing the multi-clock parallel processor shown in gestalt 3. drawing 1 of operatior 
the instruction control means 37 has the function which outputs the identifier of the integrated circuits 32-35 
which can be reconfigurated [ these ] as a control signal at the time of the writing to the integrated circuits 32- 
.35 of circuitry information which can be reconfigurated, or rewriting. Moreover, 41 is a clock generation means 
for writing to supply the clock for writing to the corresponding integrated circuit which can be reconfigurated 
according to the control signal. Drawing 5 is the block diagram showing the detail configuration of the clock- 
generation means for writing by the gestalt 3 of implementation of this invention, and a basic clock-generation 
means generate a clock frequency with single 501, and 502 are the switch machines which switch according to 
the control signal into which the clock frequency generated from the basic clock-generation means 501 was 
inputted through the clock-control means 38 from the instruction control means 37, and supply the clock for 
writing to the corresponding integrated circuit which can be reconfigurated in drawing. 

[0028] Next, actuation is explained. The instruction control means 37 is outputted to a signal line 106 by making 
the identifier of the corresponding integrated circuits 32-35 which can be reconfigurated into a control signal at 
the time of the writing to the integrated circuits 32-35 of circuitry information which can be reconfigurated, or 
rewriting. The clock control means 38 makes a switch place the signal-line 108 side to the clock generation 
means 41 for writing according to the control signal from the instruction control means 37. The clock generatior 
means 41 for writing is switched according to the control signal into which the clock frequency generated from 
the basic clock generation means 501 was inputted through the signal line 108 from the clock control means 38, 
and supplies the clock for writing to the corresponding integrated circuit which can be reconfigurated through 
the clock lines 114-117. Then, it is transmitted to the integrated circuit which corresponds circuitry information 
from the instruction control means 37 and which can be reconfigurated, and thereby, even if other integrated 
circuits which can be reconfigurated are working, the writing of circuitry information is attained at the 
corresponding integrated circuit which can be reconfigurated. 

[0029] As mentioned above, according to the gestalt 3 of this operation, the clock for writing can be supplied to 
each integrated circuits 32-35 which can be reconfigurated according to an individual, and even if other 
integrated circuits which can be reconfigurated are working, the writing of circuitry information is made to the 
integrated circuit which corresponds without barring that actuation and which can be reconfigurated. 
[0030] In the block diagram showing the multi-clock parallel processor shown in gestalt 4. drawing 1 of operatior 
when exchanging immediate data for the storage means 36 while [ of plurality / integrated circuit ] can be 
reconfigurated, the clock for data transfer of the optimal frequency used while [ integrated circuit ] can be 
reconfigurated [ these ] is memorized. Moreover, in the instruction control means 37, when exchanging 
immediate data while [ of plurality / integrated circuit ] can be reconfigurated, it has the function which outputs 
the identifier which shows the clock for data transfer of the corresponding optimal frequency which was 
memorized by the storage means 36 with the identifier of the integrated circuit of these plurality which can be 
reconfigurated as a control signal. 101-103 are the data lines, and with these data lines 101-103, while [ of 
plurality / integrated circuit ] can be reconfigurated, they exchange immediate data. 42 is a clock generation 
means for data transfer to supply the clock for data transfer of the optimal frequency for the corresponding 
integrated circuit which can be reconfigurated according to the control signal. Drawing 6 is the block diagram 
showing the detail configuration of the clock generation means for data transfer by the gestalt 4 of 
implementation of this invention, and is set to drawing. A basic clock generation means to generate a clock 
frequency with single 601, and 602 the clock frequency generated from the basic clock generation means 601 O 
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• multiplying is carried out the control signal inputted through the clock control means 38 from the instruction 
control means 37 — responding — dividing — A clock modification means to generate the clock for data 
transfer of the optimal frequency, 603 is a switch machine which switches according to the control signal into 
which the optimal clock for data transfer of a frequency generated by the clock modification means 602 was 

. inputted through the clock control means 38 from the instruction control means 37, and is supplied to the 
corresponding integrated circuit which can be reconfigurated. 

[0031] Next, actuation is explained. When performing data transfer through either of the data lines 101-103 whil* 
[ integrated circuit ] can be reconfigurated [ which adjoins in the integrated circuits 32-35 which can be 
reconfigurated 1 the instruction control means 37 is outputted to a signal line 106 with the identifier of the 
integrated circuit of these plurality which can be reconfigurated by making the identifier which shows the clock 
for data transfer of the corresponding optimal frequency which was memorized by the storage means 36 into a 
control signal. Here, the optimal clock for data transfer of a frequency memorized by the storage means 36 can 
be easily set up from the frequency of the clock for actuation supplied to each integrated circuits 32-35 which 
can be reconfigurated. For example, when performing data transfer between the data lines 101 between the 
integrated circuit 32 which can be reconfigurated, and the integrated circuit 33 which can be reconfigurated, the 
frequency of the clock for actuation of the smaller one can be chosen from the frequency of the optimal clock 
for actuation of each circuitry information written in the integrated circuits 32 and 33 which can be 
reconfigurated [ these ] f and it can set up by using the frequency of the clock for actuation. of the smaller one c 
it as the clock for data transfer of the optimal frequency etc. The clock control means 38 makes a switch place 
the signal-line 109 side to the clock generation means 42 for data transfer according to the control signal from 
the instruction control means 37. With the clock generation means 42 for data transfer, according to the control 
signal inputted through the signal line 109 from the clock control means 38, the clock for data transfer by which 
an adjustment change was made with the clock modification means 602 at the optimal frequency is generated, 
and with the switch vessel 603, it switches according to the control signal, and the clock for data transfer of the 
optimal frequency is supplied to the corresponding integrated circuit which can be reconfigurated through the 
clock lines 118-121. 

[0032] As mentioned above, according to the gestalt 4 of this operation, the clock for actuation supplied to eaci 
integrated circuits 32-35 which can be reconfigurated from the clock generation means 39 for actuation is 
difficult to take a synchronization from the difference in the path to each integrated circuits 32-35 which can bi 
reconfigurated, fluctuation of each clock modification means 202-205, etc., even if a frequency is the same. For 
this reason, data transfer which operates with the clock frequency for actuation of a different frequency by 
establishing a clock generation means 42 for data transfer to generate the clock for data transfer which was abl 
to take a synchronization which is different in the clock generation means 39 for actuation, and supplying each 
integrated circuits 32-35 which can be reconfigurated and which synchronized also while [ integrated circuit ] 
was able to be reconfigurated can be performed. Moreover, the clock for data transfer of the optimal frequency 
can be supplied to each integrated circuits 32-35 which can be reconfigurated according to an individual, and 
data transfer between [ which can be reconfigurated ] integrated circuits to which other integrated circuits 
which can be reconfigurated correspond, without barring the actuation even if working by the clock for actuatioi 
and which synchronized can be performed. In addition, although the gestalt 4 of this operation showed what 
formed one clock modification means 602 in the clock generation means 42 for data transfer, the clock for data 
transfer of optimal frequency which establishes two or more clock modification means 602, for example, is 
mutually different between the integrated circuit 34 which can be reconfigurated, and 35 between the integratec 
circuit 32 which can be reconfigurated, and 33 is supplied, and it may be made to carry out data transfer. 
[0033] 

[Effect of the Invention] As mentioned above, while according to this invention choosing the storage means 
which memorized the optimal clock frequency for actuation corresponding to circuitry information, and these 
circuitry information and writing in two or more integrated circuits which can be reconfigurated While rewriting 
the integrated circuit which outputted the optimal clock frequency for actuation corresponding to two or more 
integrated circuits which can be reconfigurated as a control signal-extracted circuitry information according to 
the assignment from the outside, and was specified and which can be reconfigurated While supplying the clock 
for actuation of the optimal frequency for two or more integrated circuits which can be reconfigurated accordin, 
to the instruction control means which outputs the optimal clock frequency for actuation corresponding to the 
integrated circuit which can be reconfigurated as a control signal, and its control signal Since it constituted so 
that it might have a clock generation means for actuation to change into the clock for actuation of the optimal 
frequency the integrated circuit after rewriting which can be reconfigurated [ the time of starting of a multi- 
clock parallel processor, and when you want to change from the exterior the circuitry of the integrated circuit 
which can be reconfigurated ] It writes in each integrated circuit which can be reconfigurated, or the clock for 
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actuation of the optimal frequency according to the rewritten circuitry information is supplied. The circuitry of 
each integrated circuit which can be reconfigured Since data can be calculated synchronizing with the clock 
for actuation of the optimal frequency, the processing time and power consumption can be reduced. Moreover, 
since the frequency of the clock for actuation can be adjusted dynamically and can be supplied to two or more 
. integrated circuits which can be reconfigurated r in case circuitry information written in the integrated circuit 
which can be reconfigurated is designed, it can design without being restrained by the clock for actuation, and 
there is effectiveness which can make a design easy. 

[0034] While writing in the integrated circuit which extracted data and was specified as the storage means whicl 
memorized the optimal clock frequency for actuation corresponding to two or more data and data width of face 
according to the assignment from the outside and which can be reconfigurated according to this invention The 
instruction control means which outputs the optimal clock frequency for actuation corresponding to the data 
width of face of the data as a control signal, Since it constituted so that it might have a clock generation means 
for actuation to change into the clock for actuation of the optimal frequency the integrated circuit after writing 
which can be reconfigurated, according to the control signal The circuitry already written in on the occasion of 
modification of circuitry is used as it is. When changing only data, the optimal clock frequency for actuation can 
be supplied to the integrated circuit which can be reconfigurated from the data width of face of the data after 
the modification. The circuitry of the integrated circuit which can be reconfigurated Since data can be calculate 
synchronizing with the clock for actuation of the optimal frequency, it is effective in the ability to reduce the 
processing time and power consumption. 

[0035] The instruction control means which outputs the identifier of the integrated circuit which can be 
reconfigurated which writes in or rewrites circuitry information according to this invention as a control signal, 
Since it constituted so that the corresponding integrated circuit which can be reconfigurated might be equipped 
with a clock generation means for writing to supply the clock for writing according to the control signal The 
clock for writing can be supplied to each integrated circuit which can be reconfigurated according to an 
individual, and even if other integrated circuits which can be reconfigurated are working, there is effectiveness a 
for which the writing of circuitry information is made to the integrated circuit which corresponds without barring 
the actuation, and which can be reconfigurated. 

[0036] The instruction control means which outputs the identifier of two or more integrated circuits which can 
be reconfigurated which exchanges immediate data while [ of plurality / integrated circuit ] can be reconfigurate 
as a control signal according to this invention. Since it constituted so that the corresponding integrated circuit 
which can be reconfigurated might be equipped with a clock generation means for data transfer to supply the 
clock for data transfer, according to the control signal By establishing a clock generation means for data transfc 
to generate the clock for data transfer which was able to take a different synchronization from the clock 
generation means for actuation, and supplying each integrated circuit which can be reconfigurated Data transfer 
which operates with the clock frequency for actuation of a different frequency and which synchronized also whi 
[ integrated circuit ] was able to be reconfigurated can be performed. Moreover, the clock for data transfer can 
be supplied to each integrated circuit which can be reconfigurated according to an individual, and there is 
effectiveness which can perform data transfer with other integrated circuits between £ which can be 
reconfigurated / which corresponds without barring the actuation even if working by the clock for actuation ] 
integrated circuits which can be reconfigurated which synchronized. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
. damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

("Drawing 1] It is the block diagram showing the multi-clock parallel processor by the gestalt 1 of implementation 
of this invention. 

[Drawing 2] It is the block diagram showing the detail configuration of the clock generation means for actuation. 
fDrawing 3] It is the conceptual diagram showing the table to which the data width of face by the gestalt 2 of 
implementation of this invention and the optimal clock frequency for actuation were made to correspond. 
fDrawing 4] It is the block diagram showing a 32-bit adder. 

[Drawing 5] It is the block diagram showing the detail configuration of the clock generation means for writing by 
the gestalt 3 of implementation of this invention. 

[Drawing 6] It is the block diagram showing the detail configuration of the clock generation means for data 
transfer by the gestalt 4 of implementation of this invention. 

[Drawing 7] It is the block diagram showing the conventional multi-clock parallel processor. 
[Drawing 8] It is the block diagram showing the conventional multi-clock parallel processor. 
[Drawing 9] It is the block diagram showing the conventional multi-clock parallel processor. 
[Description of Notations] 

31 A multi-clock parallel processor, 32-35 The integrated circuit which can be reconfigurated, 36 storage means 
37 An instruction control means, 39 The clock generation means for actuation, 41 The clock generation means 
for writing, 42 Clock generation means for data transfer. 
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Sfcto. @K«BE©ia^%tftt'>t8^«c«. SSSftfc 
J> a » *K£#TS:tt*t? <cto<cWh««t 64l> £ t> 5 
Sja*!*^^. 07~09K^OteB9BrB. 

ffisa©«tosg5R(c«fc •) > o , * a j: 5 icmm. 

WfiSSnr^i/tA. <1'?©^-F>?*7©ast?:'r4 

Wi^'m^h-iic. cfts©gs*>e>. @ss©i9st© 

aftft£B#*9. 0KStt©Si]*j£%4ft£-(Da5S*i 

(0010 ]-'C<DA«a±»OJ:^«cM«MK'r«^ 
iblciZStxIcbOX. *5l>B«#»*&ti 

so zctznmttz. 



(4) 

5 

[00 11] 

[S8fi«rfKfc* £/cit>©#8] Z<DfmU-%Z>-7)\,?>; 

[0 0 12] c^H£ff*7A'?»a9#tt8U(flHt 
SB. ttftflW-ar. *J:05^*Wetti&b;fdUto 

[0013] c©3e$fc{i6s^;i'?*ci**£5>j*&s8 

SB. BBfltaEtlHB^ffdi&b. *fcBS*ft*.S£# 

t^m®»K**&*E*a:'*%^-r***j£*/B 30 
*n7d>3fe£^K££fiS*fcfc©-e*S. 
[0 0 14] COjHn(Cfl(S-7^^jrO» jrttnNOBt 

kbxmtZ&bfflm&t. *©MMl4iej&i; 
fc©-e*£. 

[00 15] 

[»13©lltS©»fiS] OT. C©^©HJS©-^?84 40 

■mrs. 

SS»©JBMI 1 . BIB C©2S9i©flifc©#Ii 1 ltCi.Z-7 

t»r , 31 *d? 32-35 

Bfi« (H*©«&B4o) ©SRAM^iSSjfS^i 
3*2>FPGA( Field Programmable 
Gate Array) «8*tt^ttJMK3B-C* 
9 . Ch 6|lfttiiffJttaaBB 3 2 - 3 5 ». ZixZti 

hmtmmmm2^z5\t> i*»^±kt> so 
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FBB. ^>K@B. *J:97!J ?7 , 7D-y7TlK^© 
A-F$*7WttBBBBi. -e*i6asa@is©s^«: 

rtSiJ©«)jS@!Si&liififj«:Me-c*>S^ftiSc 
i#-c**fc©-ca*. 

[00 16] 3 6BW»fiCTfit*8BIB3 2~3 5{C# 

fti&*ftUK0BBttftfflu. *ti6WWRJtt* 
a@ss3 2~3 5{c«i:r>rsi#stiSf s -5'<b. 
«»©@K»5ew«i«ba%«iffffli' c3 , *mm.t * 

tc. iaia*a3 6tciatt3titea»©ia»*RS«a©5 
%©i»rn*»©ii!85«iists«43aRbtw»)SBi«Kia 

g»3 2~3 5©*ti-e*l(CS«iitfift«:. St#<*ft 
ftf'-^iWHWWIMIIBHBa 2~3 5CcS*i&*. 
*ne>SfltfiCTI!^ISIBIK 3 2-35 ©**i««C*HS 
n » *jai£»*ffitg^&3 6 tcffitt 

tfflm&x-bz. ifc. c©*mmii*»3 7«. *i 

S*38f©tt»fr 6S»fiEnJS^9@K 32~35©5£ 

©i»rn*>©»^wfiy8a@B©iiB«WE*scHufc 
as hfca»©ni8»fiKtffa© ^ *,<o^rt\ifi<owmm 

jotb»sibb<c*»&». *®m*mmmmi&«: 

«.©•?*&. 3 8 B<W*«W*83 7 frbOfflW 

o»*IWPfa. 3 9l*?n?»MW#gt3 8*6©« 
WtWcfccr. W»JSiiJii6*8llB3 2~3 5©-e*i 
^fcMftHa»<WWBI * a 7 * S £& 
oc. S*&;t»©^)^et^[S8*ib8^MSt© 

i. 

[ 0 0 1 7 ] H 2 BflmS f fE£#g©i*«ffi»ja 
iw-JltfiWa-C*'). Hfcfe^T. 2 01B*-©^O 
» »HttlktB£-r *IS*^ a v i»«4#S. 2 0 2 ~ 
2 0 5BS*^n v 0 1 ifihB^titcP 

•C*0. cn6^n7^M#e2 0 2-2 0 5*>6^ 
r£S n5ttf¥ffl >a» ?©jragRtL ft*«»*B3 7 
*6^D ^ i-$ljffl)^©3 8*^-l/-CA*S*ifc«l«l-«* 

[0018] %«:*fffcoi»"CBWW5. *f. c©-7 
;l/f-^o ^ i/jj^iJjoailiS3 1 ©Stfe±V^K. 
'(^^3 7 B. Kffi^© 3 6 {CSBteSnfclfi»©iIB1« 



20 



30 



40 



mi oAi^Lx^ti^mmbx, f-m\ oo* 
ft^xwimmfimm 2-3 5©*ft-efttc§# 
jit*. tSr^uai^asTtt. mash*?-** 
taffies 3 6 m 1 0 4 vx*ti?timm 
u-c. f - 1 0 0 iftbxmtf&msmm 2 

-3 5 W»8KSK<t- 3 rj«RSnfc@iS* 
• ft?c##JjSBJtBSSS@K 3 2-35 

mmm&ticmiG?zmmicii')> m 10 

7 tt. B«fiK5Ifi^a0» 3 2-35 ©*ft*ftK:«* 

1 0 44^l/T»fflL/"C. SH«BSnI^SlIS3 2- 
3 5 ^^ISSd^i *'©«aft»fBB 
^i^l|?-i*#£3tffc8»m^*«-fiiai 0 6KtU 

C 0 0 1 9 3 9X1 9 **«B#«3 8 it. 6<ftfMS!#83 20 
7*>6©(W'«SHf#w:it:t;'C *©f«BUI#©«J»)8S;«fc 
zmmz. cornet. wy&tt*tiiftmi>nv{; 
^±^©3 9^©«#»l 0 7fiil«:-ri. ttfttafn? 
?jfc£^®3 9«. 02K^bfc«fc5(c1»fiS$ft'C:te 
0. ^f a???^#a2 0 ia>6$8£Sftfc#-© 

* a ^ * sam* * a 7 ?a 2 0 6 - 2 0 9 u r s 

»nyi'3:il*S2 0 2-2 0 5*SA*0v *ft6&* 

a? *£M#©2 02-20 5 «. »P}»mm3 

8 6(1^191 0 7 £/^TA#SftfcftWt#K:iSD 
^ii6SIS@K3 2~3 5©*ft?ftK:j>a7i'igll 1 

o - 1 1 3 isXMtmm&mm 

2-35 tC W»ii95£ S tltcffl&nfSfimt 7 s - utm 
SiiSftSi&tc. *ft6®88#i$1iNB«ciSDfcfijgft 

ESS 3 2 - 3 5 ©@8&«fiJ5tt. ft *& JMfi»«DlbfBil * 

a 2» ?ccis)»!ut:-f-*4St#f*c £#?*•&©?. 

[ 0 0 2 0 ) 3UC. *iJffl#S3E©^3l5^6ll«fiJiIt6mS 
[51883 2-3 5©5 «©l»rft^OWICPTttlStliBK 
©@8g«fS^HL/fcl-^«:. *4fflft?R3 7tt:. IS 

ta#g3 6 tceastiftjaMUfiflmo) %<o^<om 
*> h ©Jisccit d fcEtmsmmT- 2 m 1 0 4** 

t/ClMat/T. 0 0=&^bT}§j£StlfcW« 

«. sssfta^-ffcieis^ias e^^-ssii 0 

4^b-Cttffll/-C. 7-miOOiftLXmfcZti 
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*#8*»*.6ftS. 86K. i&^WSI#a3 7B. }§ 
S3 ftfcW*fiSnJg&3ISI18S£« *&*fcII8S#JiHt IS 

isesti/cf-^^e)^-*!© 1 0 4^u-catau 

ft»ft«rfB82a* *aaa»*s-raw!7-t%*n6s-tt 

mm^&sm 1 0 e khj^ts. 

[0021] 9uy9pmm3B\t, ^*dap*©3 

7*>6©*dS«i#«:iSt;-c, SJ9ft**E*Kjra§fa, 
f 263^83 9 ^©^^s 1 0 imictz. mm* a 

9 f f&£^©3 9©S*a ? f £K#©2 0 2-2 0 5 
© 5 U©i,>rft*>© * a ? *£M#8tt. J-o» f WP 
#838* b®m lOUft LXKK § ftfciWSPft^ 
{CjSCT*-©fn ? *®a®£#8**l>tt*<8L 

t. ii3esnfcw«fi5^i«e«Siis8K:fa ! »i'ai 1 o 
-i 1 3*ftLx&&t£mm.<owtmi>vvt>zm& 
th. c©<k5K:. nm%m<Dn®*>e>mimiii®k& 

088 3 2 - 3 5 ©5 ^©t,»m^©fl«fiS^^a@?S 
©!ll^]£££lUfcir>BS{cfe<,>-Cfc. 0K*fiE©S!E 

^t^-ifiKstssji^nst^K. -5-©^s*gjes 

n?c@B«fi)Ef«SK:ic:D/cffiiattg|jiaS©JBi^ffli'0 ? 
f*Jfla&*n. B«fiii5I«B^@K©lfMa©|5|K«fiX 
«. fb8tt^SES!©»f¥ffl tuvt (cms 0 r 7 s - * * 

Co 02 2) ^©J^tc. c©JSte©JKSai«:iti 
H> c©vju? fa 9 f^Ma«S3 1 ©StSJitf 

-3 5©^^©t»f tiipom^mmmnommm 
$&miitc^tific*si,>x. zmmmmm 2 

a«cj£c/c«a%JS«»©IW'Pffli'a ^ f ^fltl&Sh, 
&B«W(^l!^ffl@?83 2-3 5 ©HBflJfiStt. fbSfe 

^»©ttf^fli 9uv>;K.im\sX?-$ tmm-rz c 

5 tc^i/rKrf'Pffli'a 9 f©s«»*ttW«:SfflSLr^ 

0(31(S«»)ailKBteJ:Vf s -f©iS:ff ; &ff&5K(c t ftfg 
ffl>n> 90Wmx.mi 3 ft S C i ft < gt1-«:ff ft 5 

citf-c*. att*gg«:-rsc4^t#5. jsa. c© 
ius©^ffi 1 -era. vji/? * a ? fmasm&sLs 1 © 
fi^±cfi^cc; ±x(ommmmmm 2-3 5 «c 

It*D-Cffit©»fll^1l^9llliS(cllIKfi!E£W«teJ:y 
S&fcjffKj£Dt!#£#ftOia&«, S*iit?£«Bft 
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SS<D@K*fiS©SOI«. EECc2o«±©||#)£HJfy|S 

[0023] n»©^ss2 . 0 3 uc<Dmw®$m<m 
nz^fci—^^Tp-tmrn-ch^. I2ts#a3 6 

Ktt. tOf-TVl/tflfitSSivCi,**. Elites 

J6CCWWRII«MIH»3 2~3 5©5*>©t,»rti*> 
©@8^5t*£E-*-*B#{tfct,>-t. -ecDJISSftfcWJt 
IfcBJtBJIiaBBK** 7 s - * H*B 

t&u *©§*»;t6ft*?-*<@ccttj&-*-*&»tt«) 
(?ffl>D» *sifsa»*iBts#s 3 e tents hfc?- ? 

©■?**. *©ffis©**/S«. 5SMKW&S14B— C* 

[00243 aMowwco^-cOTrr*. zvm.m 

* ©5 s - *0c£ orfifift ?n» # A&tttefttt 

f*«.©-C*5. ■4U3 2e? htDMKottira 
•C*0. Btc*l>-C. 4 0 0-4 3 1 \t±USSm. A 
[0]-A[3lK B [0]-B [31] 
7 h©A*. S [0] ~S [3 1 ] \t\Mv h©ay?. 
C I \m±tfKto> C0tt«±tftitfJ-C**. &*®± 
imS4 0 0-431 «2-3fiDA*<t^i1fi±lf A*^ 

KcfiilSfe©-C*4. 04tc^L;fc<J:5ft3 2tr7 h 

au *©&. -e©s*ji4nyt3 2K7 hfin»s«i 

L/cfc 5 «c. 1 6 tr 9 hta*8©lilS&flteStjm£ietfcf- 

g3 6*6jatHi/-c. *m%nmmx<)mm 

nli&m®&llcm*&2H1t:3 2 tf? hJ)II»S©@K«» 
(££•£©* t*-*©-?-**!*. 3 2 try h© 

£K J: r>r> 32K» HtaJHWrlBK* F 

2tf? h*n^S*l httHiUtlttS«^ 
ffi-CHC. 3 2 C> hM»S(C3 2t» h©A;>3£mt-9 
fcBSi. 1 8tT9 h©A^*tf4ofcB#im 7 s — 9 

6bf7 h©A^«fft-3/i:^«:tfc-<-C«^B#iate«fcV^ 
[0025] G£o-C. ietS^© 3 6 K?6H 3 K^U/t 
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<fcoT, ?-*<D?-m* ] §mL. Sffl3 2fcr?h© 

(c. *©i ho^-irejcjfihsi-sfta&ttfpffl 

* n y *ja«5&*iBtS#8 3 6 (ceil <* i\1C7— •?)[>*> 

ttm*-tdimm*feqm os^m-n. m.<o 
zuv? mm®. 3 8 *5 «t mm tv? tmi^m 3 
9 ©ami. nj&©»asi£i§i--c*s. 

[002 6] tt±©«t^tc. C©HJ6©^5S2teJ:ft 
«. BBttO©KK®IKe. gt«c##ii* nfcfeJSS^IfiK 

[002 7] HJt©^flS3. HltC^Lfc-SMl^n* 
lit. BHM«^«>9mOTtHHtBK3 2~3 5^ 
SB&8IIIS8 3 2-35 ©Stf!H?-*»l$l{i# 4 LX Wrt 

**tt*wr*t>©r**. 4iB««MaHS# 

0 5 ttC©»M©^H©»»3 «c«fciff#ji*ffl * a 7 
f|S4#a©i¥i}iefll)iJ4jnTfllJiSH-C*0. HtCtel,* 
•C. 50 ll£¥-0»a7»Mim*A£rS&*»ta 
5 0 2t*S*i'a7i'^^a5 0 1*> 

[002 8] *«3W|5ieoi,>T|WWS. BRHMtHMI 
©H^?Ifi^8llEl85 3 2-3 5 ^©«# * * 

t»«»»*iti»K. ffi><&ftntai#a3 7« t as-rsw# 

fi!E5JSemSlHlK 3 2-35 ©SUSiff «MM9i L"C<t 
Sfl®#® 3 7* P>©$liapm-f KI6 . W 9 feA5fe*Sf 

{'o? 4 1 ^©fs-^ii 1 0 8 ijtc -r 
5. s*ji*ffl^a v vm&m 1 «. s*^ o>> 

Wc9xx 9 im\ 1 4-1 1 7«^i/rff»i&»A#a 

*©». #^li«lill|l#S3 7*e»@i«« 

)3Ett$a*«ST*ii«»)jXBjfi^iaiiiSK:sBiisn. cti 
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[0 029] iiJUbD^'iic. c©SS»«W&SS3K:j:tt 

a. mn^immm^ 32-35 

Xfti. 

[0030] Hfc©Jf*SB4 . H 1 Km 1/^***0 

*. *Tc ^»B8l#©3 7«C«. «»©s««Bifiem 
miSHiaiTiES^^©^*^ -tneis 

T5*©-C*2>. 10 l-10 3»7*-*8ltNfeD. C 

he>?-m i o i - 1 o 3 (c «fc oriffiKowBtfiEsifig 
ssicsa^jga©^- * a ? * if 

-$K3km?o?9&£&&-C*>Z. 06ttt©$feW© 
g5SS©»f!S 4 ic J: a 7 s - *<S£ffl fOv 2ft£J£m>n 
MMtiZm?Wim-C*>'0 . HKfc^T. 6 0 1 »*- 

<D*v?tmmiift£.tz&* 6 
0 2ttg#*a 7 *i&£¥86 0 l^e.^sn/ci'o 

titvvtVLWm. eosttfdv^ji^seo 
2 k<»: o-ctfefissn/cssa^jftss©^- *K&8i' a 

? 2*. #^lffll?l23 7*e)4'a 5 »i'|l|^©3 8«: 

[0031] xicmtit-o^xmTi. &mm%.& 
saK3 2~3 bic*s^xmnrimm^tmnm^ 
ra-cf-^iSi o i~i ozo^mtp^Lx^-^ 

omm^umm^co^m-t^c, sats»#®3 6tc 

* ttsmw-tmrnm^t urm^a 1 o 6 mts 
tz. cc-c, iatg^S3 6tciatgsn5sa^^ 

-3 bm^timmfa v tvmmfrh^mx. 
sse-r* mmmsimms 
2 tmmmzmm 3 ^©ra-c^-f «i o i hi 
■cf-fteatfMflteic. -en?,fi»fiS:Bjs^siiK 
32.33 «c«# ii* nytssifsit tivrnvmrim 
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ffl^n v *<omffiMfihfci\,*ii<iytw$m>>vv £©s 
m.zmm,x, z<Dfr2^n<DW>ft%i>v ■> torn®. 

j$u ^jo^seosKjcot. *©sij«Hi-f 
7 f & l l 8 - 1 2 l zft aaftEiKSi©^-- *<6 

[003 2] m±©J:5K: s C©H*S©^»4tCj;n 

«. tt^fflfa7i'is^^a3 9*>€.ss«)Spii}yiia 

@8&3 2-3 5«:#9&;**x*t&fefflf n?*ts. 
l^fi^aiB&3 2-3 5<VDli88©&<,>*. SJ»o» 
*&M#«2 0 2-2 0 5 ©$£*&£';&><=>. HiSSS* 

2 zm. zmttsmmsimm 2-3 

5 tc«*&f*C £££»). gKZmmLOVsftmt a? 
8ggSi@!8 3 2-35 tc<I BQtcftSft JISGK©^- 
30 ©«iff*}*W5Ci*<. i^-T5W»fiS^S^8iIsI?S 

ra-ccsWL/cf'-i'is^^-c**. ft, c©His©» 

.«4-Ctt. •?-f^iffli'C3 7 i'|^^a4 2{Ci'a» 
-^M^® 6 0 2 41 -oWlWc t ©*^Lfc*i. Jav 

i^iRNae 0 2*a»Kw. wa^^a 
@K32. 330i. mmmmmm4. 35H 

itc. av>(CS«:^fij8^ifi»©7 t -f|£Sffli'ia7 
[0033] 

[^©»*] feLh©*^^, C©fSip!{c<J:tttf. I1B 
b/clBlS*©t. -e-t;f.|5I8Sfl»)Sm«*ii!Rt-Cg»© 

mm* a v *m®&etmmt bxBwt&ftGM 
m&t. zommmicfccx. mwrnfimm 

50 $mm<Dmmmmmmu®m<o 
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Bamako -7 vwgg.-i-ztwtmtv ? *8£#&4 * 

fctfftSBKC. J^f8*Ov*K:$<tfcj;*ft*c4ft<8 
Ittff ft 5 C 4 #"C # . Kft*§S{C-J- S C 4#"C* * 

[0 0 3 4] t©»9JK:j:*itf. ffi£©r-*. fcJrtf 
x-* *lK#Ic;L;fc£jaft*Mfta*n * f^iffift=&att 
0fc£tt#84. ^^^^gSKjec-Cf-f *»ffl 

SSlOfigtc. |EKaft&*ftfcBIMItt*-t<!>**«IB 

m>m&mmt> za&ttmmkowtm tcna 
UC7*--**SiJW*c4#TS*©t\ iasnSHifcJ: 

[0 035) COSWCfcftfcf, @K»)5St9a*S*ji 

j;5tc#fiEu?i:©-c. mmm^mmmmmm^ 

a 7 **[S3&f *C i^-Ct. ffc©#»iifcnj 
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* coo36] com^tm, ®&<DHmmtemm 
®Biat? WHr-* ooasafe-fetf ft 5«#©w»fiSWS6ig 
8»aH©!j«!Hf *Wfspm#i i/rwa-r 

It. SMn^ttMIBR((c{KMrr«C&(cJ:9. Sft 

io zmmtowtmv 7 ^sjfi»-cttfpris«fi£Hisg 

ffl^a„*4«l&-r*Ct*i-C#. fi&©WiJi£5Jt6&fS 
HKtfttftffl? n»^{c«to-c»fWc*-7-rfc. *© 
ttfP£**tf S C 4 ft < . KST S8#liS«img£fc@?&lffl 

[0ffi©«8*ft^] 

[01] c©^©JQI©^Sl«:j:5v;i/5 1 5'n7 
20 [02] «)flyf!*a7*36£^g©^*Jd<;*^Tt* 
[03] C©^©^!fi©^SS2«:J:4f r -f»i4fi 

aft»fpffl^ci 7 *s«»4**tiss-t*fcf 

[04] 3 2^7 bJO»S^T«fiK0r*S. 

[053 c<Dm®9m<mi8i3<c£zm%&&mz 

o 7 ^^4#l8©8¥«Bl«iiE4m-r«BS0-C**. 
[06 3 e<Wffl©«IWD»«4ieJ:**^-Me8ffl 
i>n ? i-»^S©i¥ffl«fil*^r«fiR0-C**. 
30 [07 3 Wk®-?)],?* d 7 *£9J#iffl£SE*jn-f » 
ES0t*S. 

[08 3 ^©^**a**3^J^IBB£jKTli 
■fiS0-C*5. 

[0 9 3 fie*©-?*? ? a 7 ^3^ij«ia^a*^« 

3 1 T*^jrB»jrj0ttfflB6B. 3 2-35 
fiCT*^S0ffi. 3 6SBBm 3 7 **M»m 
3 9 »f?fflfn7?|Etm 4 1 

40 7*»sm 42 <f-mm%9a?9mL&&. 
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